Novel ketoepoxides block phospholipase D activation and tumor cell invasion.
The functional significance of phospholipase D (PLD) could most easily be investigated using selective inhibitors. We have isolated a family of fungal metabolites, ketoepoxides, that inhibit chemotactic peptide (formyl-Met-Leu-Phe)-stimulated PLD activation and superoxide generation in granulocytes in the low micromolar range (SCH 49210 having an IC50 of 1.6 microM). Unlike receptor-mediated PLD activation, ketoepoxides were poor inhibitors of phorbol ester-induced PLD activity in granulocytes (IC50 = 43 microM for SCH 49210). Ketoepoxides did not inhibit platelet-derived growth factor-stimulated PLD activity in fibroblasts at up to 50 microM. We also tested the effect of ketoepoxides on in vitro epidermal growth factor receptor and neu tyrosine kinase activities. SCH 49210 (and 49209) did not inhibit the tyrosine kinases at up to 100 microM. These results suggest that ketoepoxides do not inhibit PLD activation due to effects on tyrosine kinase activity. fMLP-induced phospholipase A2 (PLA2) activation is also inhibited by ketoepoxides in the low micromolar range (SCH 49210 having an IC50 of 3.2 microM), but the ketoepoxides were poorer inhibitors of Ca2+ ionophore A23187-induced PLA2 (SCH 49210 having an IC50 of 83 microM). As a measure of phospholipase C (PLC) activity, the generation of inositol-1,4,5 triphosphate in thrombin-stimulated platelets was measured. The ketoepoxides did not inhibit PLC activation indicating that, unlike the aminosteroid U73122, ketoepoxides exhibit some selectivity among receptor-linked phospholipases. The ketoepoxides were also effective inhibitors of tumor cell invasion, as measured by penetration of HT1080 human fibrosarcoma cells into a reconstituted basement membrane matrix. Interestingly, both PLD inhibition and anti-tumor invasion activity correlate closely. These ketoepoxides are, therefore, potential anti-metastatic compounds and may be useful probes to study the role of PLD in cell function.